Identification of telomere-dependent "senescence-like" arrest in mouse embryonic fibroblasts.
In contrast to human primary cells, mouse embryonic fibroblasts (MEF) do not show telomere shortening-mediated replicative senescence due to the fact that they have telomerase activity and show sufficiently long telomeres. Instead, it is now generally accepted that the "senescence-like" arrest that occurs in MEF after 5-10 divisions in culture is mediated by telomere-length-independent mechanisms generally referred to as stress. Using telomerase-deficient MEF Terc(-/-), we show here that telomere shortening to a critical length leads to a premature senescence-like arrest in MEF, as well as has a negative effect on spontaneous immortalization. Similarly, elimination of the telomere end-capping protein Ku86 also leads to a premature senescence-like arrest and has a negative effect on spontaneous immortalization. Both Terc(-/-) MEF with short telomeres and Ku86(-/-) MEF show dysfunctional telomeres, as indicated by similarly increased frequencies of end-to-end fusions. These results suggest that loss of telomere function is a general mechanism leading to cell arrest. These observations also indicate that telomere dysfunction is interfering with successful cell division and thus interferes with tumor formation. In summary, we have identified here two different ways to induce a telomere-dependent senescence-like arrest in MEF.